Phylogenetic analysis of teneurin genes and comparison to the rearrangement hot spot elements of E. coli.
Teneurins are a novel family of transmembrane proteins conserved between invertebrates and vertebrates. There are two members in Drosophila, one in C. elegans and four members in mouse. Here, we describe the analysis of the genomic structure of the human teneurin-1 gene. The entire human teneurin-1 (TEN1) gene is contained in eight PAC clones representing part of the chromosomal locus Xq25. Interestingly, many X-linked mental retardation syndromes (XLMR) and non-specific mental retardation (MRX) are mapped to this region. The location of the human TEN1 together with the neuronal expression makes TEN1 a candidate gene for XLMR and MRX. We also identified large parts of the human teneurin-2 sequence on chromosome 5 and sections of human teneurin-4 at chromosomal position 11q14. Database searches resulted in the identification of ESTs encoding parts of all four human members of the teneurin family. Analysis of the genomic organization of the Drosophila ten-a gene revealed the presence of exons encoding a long form of ten-a, which can be aligned with all other teneurins known. Sequence comparison and phylogenetic trees of teneurins show that insects and vertebrates diverged before the teneurin ancestor was duplicated independently in the two phyla. This is supported by the presence of conserved intron positions between teneurin genes of man, Drosophila and C. elegans. It is therefore not possible to class any of the vertebrate teneurins with either Drosophila Ten-a or Ten-m. The C-terminal part of all teneurins harbours 26 repetitive sequence motifs termed YD-repeats. YD-repeats are most similar to the repeats encoded by the core of the rearrangement hot spot (rhs) elements of Escherichia coli. This makes the teneurin ancestor a candidate gene for the source of the rhs core acquired by horizontal gene transfer.